Aim: To understand clinicians and parents perceptions of communications within consultations for respiratory tract infections (RTI) in children and what influence clinician communication had on parents understandings of antibiotic treatment.
Introduction
Antibiotic resistance presents a major strategic risk to health services; without effective antibiotics mortality rates from infectious illness and surgery would increase markedly. 1 Around 80% of antibiotics are prescribed in primary care, most commonly for respiratory tract infections (RTI). 2 Despite the implementation of a range of initiatives to reduce the use of antibiotics, antibiotic prescribing for coughs and colds (upper RTI) in the UK has been following a trend of gradual increase since 1999. 3 The use of antibiotics is an important driver of antibiotic resistance, 4 5 which has the potential to result in increasing mortality rates from infectious disease. 1 Patient and parent expectation of antibiotic treatment has been identified as a driver of antibiotic prescribing by clinicians. [6] [7] [8] There have been numerous campaigns to increase public awareness regarding appropriate use of antibiotics, many aiming to communicate the message that most RTI are caused by viruses and cannot be treated with antibiotics. 9 However, greater public knowledge does not necessarily lead to reduced consumption of antibiotics. 10 The communication occurring within the consultation can influence the treatment decision both for and against antibiotic prescription. [11] [12] [13] Previous research has found that parents and clinicians can have different understandings of consultations. When parents and their child consult with an RTI, they are often ambivalent about antibiotic treatment but are seeking a medical evaluation and a view from a clinician about what treatment is needed. 14 During the consultation, parents assess the credibility of the diagnosis and sometimes find a viral diagnosis inadequate, often when they feel the clinician has not taken their concerns seriously or when they perceive the severity of the illness is at odds with the diagnosis. 15 Clinicians can assume that most parents want antibiotics 16 and while direct requests are rare, various parental communication behaviours are commonly interpreted by clinicians as indicating a desire for antibiotics. 17 18 No previous studies of RTI in children have interviewed parents and clinicians about their intentions and understandings with regard to directly observed (rather than reported) communication in the consultation.
We undertook an innovative study that used video recordings of consultations within in-depth follow up interviews with both the clinician and parent involved, in order to examine communication within those consultations. In this paper we report findings based primarily on the thematic analysis of the interviews which describes how clinician communication about antibiotics influences parent understanding and expectation of antibiotic treatment.
Methods
We recruited 6 primary care practices in South West England serving a range of deprived through to affluent areas, using the practice level indices of multiple deprivation (IMD) scores. 19 GPs and prescribing nurses with a range of primary care experience were recruited and a schedule of recruiting days was agreed with each practice. 67 parents of children aged 3 months to 12 years presenting with an acute RTI with a cough were invited to consent to their consultation being videoed; 6 declined and 1 withdrew after the consultation. Children over 5 years had the study explained to them and were asked for assent. Where more than one family member was present, all adults provided written consent.
We video-recorded primary care consultations between May and December 2013. A digital video camera with a wide angle facility was positioned in the consulting room such that all participants (clinician, child, parent and other family members) would be visible. The camera was positioned as discretely as possible at the start of the session and was covered with a cloth while not in use. CC obtained written consent from parents in the waiting room and a message was sent to clinicians to inform them when their next patient was included in the study.
Clinicians would start the video recording usually before the parent and child entered the room and would stop the recording at the end of the consultation.
Semi-structured video elicitation interviews 20 were conducted with a purposeful sample of parents. Parents were sampled to capture maximum variation in terms of the level of deprivation of their home neighbourhood (measured as IMD of home postcode), age of parent and child, and treatment decisions (for example antibiotic or other medication prescribed or no prescription). A separate video elicitation interview was conducted with clinicians who participated in the same consultations as these parents. Interviews were arranged for the earliest possible date (for the participant) after the consultation, in practice this was 2-4 weeks later for parents and 2-12 weeks later for clinicians. The use of the video supported recall and the interviews involved a mixture of "recall, reliving and reflection" 20 with parents being most able to recall the encounter, while clinicians combined some recall of particular encounters with more reflection on their practice in general, as found in other studies using this method. 20 CC conducted the interviews, which lasted between 30 and 60 minutes. We conducted the analysis in parallel to the collection of data and interviews continued until data saturation was reached. 21 The consultation videos and interview audio recordings were transcribed verbatim and imported into NVivo10 to aid data analysis. We used a thematic analysis approach. 22 One member of the research team (CC) examined the interview transcripts and corresponding transcript of the consultation and identified thematic codes which were grounded primarily in the interview data. Since our aim was to examine views and perceptions of the communication, we used the interview transcripts as the primary data source, while the transcripts of the consultations enabled us to identify the actual form of words used in a consultation that led to a particular understanding. To enhance analysis and interpretation JH independently coded a sub set (10%) of the interview transcripts purposefully selected by CC to represent a range of cases. The list of codes were then reviewed and discussed with the research team after completion of 42% of the interviews and again after 80% were complete. A consensus was reached about the final list of themes.
Results
In total, 70 adult carers, 74 children and 19 clinicians took part in the 60 videoed consultations.
In 9 consultations more than one carer (parents or grandparents) was present and in 13 consultations other children (siblings of the patient) were present, in 2 cases 2 siblings had been brought for medical evaluation to the same consultation. Twenty-seven parents and 13 clinicians took part in the interviews. Parents involved in the video consultation varied in terms of the level of deprivation of their home neighbourhood, education level, ethnicity, and number of children and clinicians varied in terms of their role and level of experience (Table 1) . A diverse range of parents were interviewed in relation to home neighbourhood deprivation and representation from a variety of ethnic groups. Cases were also purposefully selected to include different treatment outcomes (Table 1) .
Three major themes were identified: 1) Meaning of a viral diagnosis; 2) Meaning of treatment explanations and 3) Parents' perceptions and beliefs regarding antibiotic treatment. Quotes representing the major themes from the interviews, together with the corresponding dialogue from the consultation, are presented in Tables 2 and 3 . All names refer to pseudonyms.
Meaning of a viral diagnosis
In identifying the illness as having a viral cause, clinicians intended to communicate more than just the diagnosis. They were trying to reassure ( were sometimes trying to communicate that they were intending to make a no-antibiotic treatment recommendation, either implicitly ( Parents understood that a viral diagnosis carried an implication that antibiotic treatment was not indicated ( Table 2: 2.3, 2.4), but whether or not parents were reassured depended on their perception of their child's illness and of the consultation. Where the diagnostic explanation aligned with parent expectations and their concerns were addressed (by the physical examination or explanation), parents were reassured ( 
Meaning of treatment explanations
Clinicians attempted to educate parents not to expect antibiotic treatment for coughs mainly by explaining that antibiotics do not treat viruses ( Table 2: 2.3). For parents this is a familiar message but had little impact on their perception of the illness or need for consultation ( Table   2 : 2.4, 2.5). During the physical examination, clinicians often emphasised that the "chest" or "lungs" were "clear" or free of infection, presenting this as definite observable evidence which supported their conclusion that the illness was viral and no antibiotics were needed ( Table 2: 2.2, 2.3). In contrast, when antibiotics were prescribed, these were justified in relation to problematic or potentially worsening symptoms ( Table 2 : 2.5, 2.6, 2.7). This reinforced the parent's perception that antibiotics were used for more severe illness and that the physical examination differentiated between those that did and didn't need antibiotics ( 
Parent's perceptions and beliefs around antibiotic treatment
When parents had an expectation of antibiotic treatment it was because they believed that antibiotics were used to treat more severe illness, not because they believed that antibiotics treated viruses (Table 3: 3.1). The indicators used by parents to identify more severe illness included not just symptoms such as fever but also the degree of impact on the child's life including sleep disruption or missed school (Table 3: Parents were aware that the over-use of antibiotics was a problem (Table 3 : 3.5). Most parents believed that it was the individual that developed resistance to antibiotics and many also believed antibiotics could hinder the development of a child's 'natural' immune response (Table   3 : 3.6). These beliefs supported a no-antibiotic treatment preference because parents believed it was better for their child to fight off the infection themselves (Table 3 : 3.7). A minority of parents believed that clinicians were reluctant to prescribe antibiotics due to rationing of NHS resources and felt rationing might be affecting quality of care (Table 3: 
Discussion
Although clinicians communicated the message that antibiotics do not treat viruses, this had little influence on parental beliefs about when antibiotics were needed. There has been a progressive improvement in public knowledge about antibiotic use over recent years, with the most recent survey in 2011 showing 69% agreed that antibiotics are not an effective treatment for viral infections compared with 57% in 2003. 10 23 However, that knowledge has not led to a change in people's expectations for antibiotic treatment for RTI. 23 Our research offers a possible explanation of this apparent contradiction. The parents in this study believed that antibiotics were needed to treat more severe illnesses, where severity was indicated by particular symptoms and the extent of disruption in their lives. Clinicians offered minimal explanations of the diagnostic decision, perhaps because of their desire for shorter consultations 14 , and used language that equated a viral diagnosis with less severe illness. If these exchanges are common to other conditions and other patients, they may explain why the public accepts that antibiotics do not treat viruses, but have unchanged antibiotic expectations for particular symptoms or particularly disruptive illnesses.
Clinician communication and prescribing behaviour within the consultation and parents' lay beliefs tend to influence each other in a way that could promote over-prescription of antibiotics. Clinicians often use problem minimising language during consultations as part of a pre-emptive move to signal a 'viral' diagnosis. 24 25 If this aligns with a parent's diagnostic expectations (i.e. the parent consulted expecting to be reassured that the illness was a virus rather than something more severe) then parents are relieved, 15 but it could also confirm their belief that antibiotics are used to treat more severe illness. As in previous studies, when antibiotics were prescribed it was given and accepted as a unilateral pronouncement, with little explanation or discussion. 18 26 In addition, antibiotics were sometimes prescribed when current evidence indicates they were not necessarily needed, e.g. for yellow phlegm 27 , a practice observed across many countries. 28 In our study we see how the minimal explanation accompanying antibiotic prescriptions can confirm parents' beliefs about what indicates severity and a need for antibiotics. Most parents are seeking a medical evaluation and defer the treatment decision to the clinician 14 but when they perceive the illness to be more severe, they may have a higher expectation of antibiotic treatment. Perceived expectations for antibiotics can influence clinicians to prescribe, 29 which in turn may reinforce the beliefs that led to the expectation.
The lay belief that it is the body rather than bacteria that become resistant to antibiotics and that antibiotics inhibit the natural immune response has been reported by previous studies. [30] [31] [32] [33] However, this is the first study to describe the lay belief that antibiotics are being withheld due to resource rationing. Stories about overwhelming demand for NHS resources and controversies over NHS rationing policies are regularly covered in the media. Although the reasons for restricting antibiotic use are very different, our research may indicate that NHS resource rationing reports are being drawn on by the public to explain the more cautious approach to antibiotic prescription. The implication is that patients are competing for a scare resource and that only the cases with the most need will receive treatment. Further research is needed to understand how common this belief is and whether it has any impact on antibiotic prescribing.
Strengths and limitations
This is the first time the method of video elicitation, 20 combining video recording of the interaction with interviews with participants, has been used to examine how the within consultation communication impacts on parents' beliefs. Previous studies have either examined communication within the consultation itself 25 34-37 or interviewed participants without an accurate record of what was actually said within the consultation. 15 38 It is possible that participants may have modified their behaviour because they knew they were being videoed, although both parents and clinicians assured us these consultations did not seem different to them. This study recruited parents from a wide range of neighbourhoods and although we deliberately included parents from a wide range of ethnicities (including families from the Black-African and Eastern European communities), very few of Asian ethnicity were recruited. In 5 of the 6 practices, clinicians had no influence over which consultations were recorded since parents were recruited by the researcher before being seen. In one practice all patients requesting same day appointments were triaged and while clinician selection cannot be ruled out, these 10 consultations did not differ from the others in terms of treatment outcomes or communication behaviours observed. Clinicians with a range of different professional training and years of experience were recruited, however as participation in the study was based on an 'opt-in' choice, they may differ from clinicians who did not agree to be videoed. The sample was drawn from a limited geographical area, and as with all qualitative studies, although we achieved data saturation, caution should be exercised in generalising findings.
Conclusion & Implications
Clinician communication and prescribing behaviour within primary care consultations for children with RTIs reinforce parents' belief that antibiotics are indicated for more severe illness.
Parents' expectations for antibiotics follow from this belief that severity indicates a need for antibiotics, not a belief that antibiotics treat viruses. This may in turn influence prescribing decisions within the consultation. This study suggests that within consultation communication aimed at reducing antibiotic expectations would be more effective if it acknowledged that viral illness can be severe (e.g. bronchiolitis or viral pneumonia) and that bacterial infections can be self-limiting. 39 It also suggests that clearer explanations of the symptoms and signs of a child's illness that indicate when antibiotics are, and are not, warranted would help reduce misconceptions. As would reducing antibiotic prescribing practices which are not supported by the evidence base (such as prescribing for yellow phlegm). Interventions to reduce antibiotic prescribing need to address within consultation communication, prescribing behaviour and lay beliefs simultaneously to avoid one undermining the other. 3.1 P: bronchiolitis for babies is quite bad, and they literally didn't even give him antibiotics, (…) because they turned round and said that he, antibiotics don't work on it. What am I meant to do? R: And so you were expecting it to be treated with antibiotics. 3.5 P: I think more generally as well, there's lots about antibiotics, isn't there, that we're using too much? And, I don't know, there's a lot in the press now about that we're using too much and it's becoming less effective. I don't want to not have the option of antibiotics in 20 years' time just because everybody took half the bottle.
#04: Mother, WB, SES 4, 2 children: 1, 4yrs
3.6 P: I would rather we try to shift it [infection] ourselves and if we can't then you get antibiotics, but just to give them just like that I don't think that's very good because I don't think it's very good for your immune system.
#10: Mother, WB, SES4, 2 children: 1 & 6yrs

